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OpERAfpIONS 

1. Incoherent Scattering: During the period covered by th i s  report, 

the main e f fo r t  a t  Jicamarca has been devoted t o  improving the quali ty of 

the correlation f'unction measurements, thus enabling us t o  obtain accurate 

measurements of the canposition and temperature of the ionosphere up t o  

a l t i tudes of the order of loo0 km. Such measurements should go a long way 

towards helping t o  unravel sane of the complexities of the behavior of the 
equatorial  ionosphere. They provide far more information than measurements 

of the electron density alone. Previous attempts at  explaining the equa- 

t o r i a l  ancxnaly, fo r  instance, have had t o  assumie temperature and composi- 
t i on  m o d e l s  t o  go with known electron density distributions.  

accurate, observed equatorial profile of a l l  three quantit ies simultane- I 

ously, it should be f a i r l y  easy t o  produce a theoret ical  l a t i tud ina l  dis-  
t r ibut ion of electron density and canpare this  With, f o r  example, topside 
sounder measurements. 

Given an 
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The correlation fbnction measurement has been explained i n  several 

previous replcts. Fairs of pulses, separated by various time delays and 

having opposite circular polarizations, are transmitted. With a suitable 

r 

I N66180380 receiving arrangement, one can then obtain 
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f o r  various values of Crt, the pulse 
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separation. 
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Now i n  this  op ra t ion  it is essent ia l  that none or me parsmeters 

of the equipment vary w i t h  bt; i.e., the power and phase of the trans- 

mitted pulses, the behavior of the TR switches, the  gain of the receivers, 

e tc .  a l l  must remain constant. 

may be coincident @t = 0), may part ia l ly  overlap, or may be ent i re ly  

separate. 

power supply, the l i n e  voltage, the heating of the various spark gaps and 

protective devices fo r  the receivers, etc.; any one of these may be 

The t i m e  delays are such tha t  the pulses 

The d i f fe ren t  delays can affect  the drain on the transmitter 
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nofse background of about ~OOOOK. The sensi t ivi ty  of the measurement is 
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enough t o  upset the measurement. 

one by one, and the goal now seems t o  be i n  sight. 

any major changes in  the equipment or measuring technique, but a long 

ser ies  of minor adjustments, improvements, and modifications have re- 

sulted i n  a major improvement i n  the results.  

We have been attacking these problems 

W e  have not made 

During the period 17-19 August, 1965, we made a series of obsema- 

Although some? of the  data w a s  s t i l l  t ions of the  correlation function. 

of poor quality, more than half of it was acceptable, and some of it w a s  

excellent, showing essentially perfect agreement with the theoretical. 

curves. W e  obtained several good profiles of temperature and composi- 

t ion,  both during the day and at  night. 

few' intermittent d i f f i cu l t i e s  which we have not yet solved, but hopefully 

these w i l l  be cleared up soon, 

tablished t o  our own satisfaction tha t  it i s  possible t o  get real ly  good 

resul ts  w i t h  th is  technique. It is admittedly much more d i f f i c u l t  t o  do 

so than we had originally anticipated, but it is not impossible. 

t e n t i a l  value of tke resul ts  certainly ju s t i f i e s  the rather large mount 

of time and e f fo r t  required. 

It seems that there are s t i l l  a 

The important thing is  tha t  we have es- 

The po- 
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V a n  Allen belt par t ic les .  

DATA ANALYSIS 

4 Some t i m e  has been devoted t o  developing automatic o r  semi-autamatic 

methods of analyzing correlation function data. A quite sophisticated 

computer program has been developed by R. S. Lawrence and M. Hallenbeck i n  
Boulder. The first attempts a t  using t h i s  program have given encouraging 

resul ts .  The one disadvantage is the problem of rapid and ef f ic ien t  data 

transfer between Jicamarca and Boulder. 

that can make use of the smaller computer at  Jicamarca. 

I 

We are also working on methods 

Some preliminary work has been done towards determining, from our re- 

cent data, the rates of production and loss i n  the ionosphere. Comparison 
of our resul ts  w i t h  topside sounder results, both over Jicamarca and a t  

nearby lati tudes,  is continuing. 

OTHER - 
During the period 6-17 September, 1965, R. Cohen, D. T. Farley, and 

5. P. McClure attend the Second International Symposium on Equatorial 
Aeronw i n  Sa0 Jose dos Campos, B r a z i l .  

short papers on work a t  Jicamarca, as well as two review papers. 

They presented a t o t a l  of twelve 


